Scrub typhus (ST) is reported from almost every Indian state. In our tertiary care teaching hospital at Puducherry, we looked for gastrointestinal (GI) manifestations of ST in children as well as adults and correlated with laboratory findings. We examined 588 serum samples for immunoglobulin M (IgM) antibody against Orientia tsutsugamushi by enzyme-linked immunosorbent assay (ELISA) and observed that 335 (56.97%) of these clinically suspected ST patients were positive, comprising 134 children and 201 adults. Statistically significant (p ≤ 0.05) number of adults had nausea (p = 0.000) and abdominal pain (p = 0.020) than children. Similar trend was observed in adults with reference to increased liver enzymes (aspartate aminotransferase/alanine aminotransferase/alkaline phosphatase; p = 0.000), creatinine (>1.0 mg/dL; p = 0.007), and platelet count (≤1.5 lakhs/mm 3 ; p = 0.026). Rash in children is the only statistically significant manifestation than adults (p = 0.03).
INTRODUCTION
Scrub typhus once confined to a few geographical locations in "Tsutsugamushi triangle" has now become an emerging infection, with reports from almost every Indian state. [1] [2] [3] [4] [5] [6] [7] Availability of ST ELISA kits has facilitated reporting of ST cases from hitherto unknown areas. Presence of typical eschar is an important finding in febrile patients with ST, but the absence does not exclude it. Common as well as uncommon clinical presentation and complications involving different systems/organs have been observed by researchers. The aim of this study is to record and correlate the GI manifestations of ST cases confirmed by specific laboratory test (ST IgM ELISA). Emphasis is made on the GI manifestations in both the pediatric age group and the adults and to look for statistically significant differences, if any, regarding manifestations in other systems as well. Comparison is made regarding clinical findings and laboratory parameters between our study and other reports.
MATERIALS AND METHODS
This prospective study was carried out in a tertiary care teaching hospital at Puducherry. The study was conducted from July 2015 to December 2016, after receiving approval from Institutional Human Ethical Clearance Committee. Patients were recruited based on the inclusion and exclusion criteria as described earlier. 6 This is a convenient sample size based on our time-bound study. All in-and outpatients who attended the hospital of Mahatma Gandhi Medical College & Research Institute from July 2012 to December 2016 with clinical suspicion of ST were included in this study. We examined 588 febrile patients, comprising 178 children and 410 adults, with clinical suspicion of acute ST for the presence of IgM antibody against O. tsutsugamushi by Scrub Typhus Detect IgM ELISA kit (InBios International, California, USA). This kit has been sufficiently evaluated by Indian and overseas researchers, who found it to have sensitivity and specificity of 95% in comparison to the "gold standard" serological test of Indirect Immunofluorescence assay. 3, 4, [6] [7] [8] The procedure outlined in the technical brochure was strictly adhered to and the readings were interpreted as reported previously. 6 Briefly, ST IgM ELISA plates were coated with ten recombinant antigens of O. tsutsugamushi. Patients' serum samples were initially diluted with 1:100 of the sample dilution buffer. About 100 µL of diluted patients' sera and ready-to-use positive and negative controls were added to the plate, incubated at 37°C for 30 minutes followed by washing the plates with phosphate buffer solution. Enzyme horseradish peroxidase conjugate 100 µL was added to each well and incubated at 37°C for 30 minutes, followed by washing. About 150 µL EnWash was added to each well and plate was incubated at room temperature for 5 minutes followed by washing. Tetramethylbenzidine substrate (100 µL) was added to each well, incubated at room temperature in dark for 10 minutes. Stop solution (50 µL) was added to each well and after 1 minute, the optical density (OD) readings were taken at 450 nm in iMark Microplate Reader (Bio-Rad, Japan). Twenty samples from healthy volunteers from ST endemic area (Kurinjipadi Taluk, Cuddalore district, Tamil Nadu) were tested by IgM InBios ELISA and average OD value was taken as cut-off value. Cut-off value considered by us was 0.560. This is considered as the normal endemic titer in this area. The GI symptoms like nausea, vomiting, diarrhea, and hematemesis were recorded. Similarly, GI signs like hepatomegaly/splenomegaly/jaundice and abdominal pain were also noted. Physical examination included a search for the typical ST eschar. The GI manifestations of these patients are correlated with other laboratory parameters.
Statistical Analysis
Patients' data were analyzed by chi-square test, using GraphPad QuickCalcs (GraphPad Software Inc, USA) and p-values of ≤0.05 were considered as statistically significant. children and 33 adults in our study (17.01%). Finding of ST eschar requires a thorough physical examination, especially in the covered areas of the body, which may not be accepted by local customs. Besides, in dark-skinned people, eschars may not be clearly visible. We preferred to highlight GI manifestations of ST. Among GI symptoms, nausea and vomiting were observed respectively, in 30.74 and 47.76% of the ST positive patients, but in contrast, 100% patients with nausea was reported by Narvencar et al. 3 Moderately high level of nausea and vomiting (60%) and bleeding episodes of 25% were recorded by Aung-Thu et al. 10 Patients who had diarrhea/loose motion were in the range of 11.2 to 45%. 3, 4, 7, 10 Ascitis to the tune of 34% in ST patients has been reported by Singh et al. 4 Regarding GI signs, abdominal pain in 39.7% of ST patients has been observed in our study, whereas Narvencar et al, 3 Singh et al, 4 and Aung-Thu et al 10 7 complications were seen in 71.2% of ST patients, whereas only 9.25% of our patients developed complications, probably because of early intervention with appropriate antibiotic therapy. We observed that in this study children responded very well to azithromycin/doxycycline, with defervescence of fever observed within 2 days and in some cases after the first dose itself. There was no mortality among both children and adult ST patients.
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CONCLUSION
Different parts of India have become endemic foci for ST. The clinicians therefore need to be sensitized regarding the common clinical manifestations of ST. Gastrointestinal signs and manifestations of patients are to be sought after since they provide additional points for clinical diagnosis of ST. Children and adults as well as male and female might exhibit differences in their clinical presentation and laboratory test results.
